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iJjjRAZING THE RANGELAND
towards an understanding
By Alec Holm, Manager, Arid Pastoral Region, Carnarvon and Donald Burnside,
Officer-in-Charge, Kalgoorlie

D The shading shows
Western Australia's
pastoral areas.

Western Australia's rangelands are those parts of
the State, excluding deserts, where inadequate
rainfall prohibits their development for a cultivated
agriculture. About 980,000 sq. km of these rangelands are held as pastoral leasehold land, with a
total of 450 individual station businesses. These
native pasture lands support about 2.5 million
sheep and 850,000 cattle.
The rangelands can be divided into three main
natural regions, each of which has a distinct climate
and vegetation. These are the Kimberley region; the
north-western spinifex region, which
includes the Pilbara; and the Acacia
shrubland region of the Gascoyne,
Murchison, Goldfields and Nidlarbor
areas.
This is the first in a series of articles in
the Journal of Agriculture on research by
the Department of Agriculture's Rangeland Management Branch.
The Kimberley region
The Kimberley region lies north of
latitude 20CS in a tropical monsoon
zone. Almost all the useful rainfall is
in summer, from December to March.
The average annual rainfall varies
from 1150 mm on the north coast to
500 mm and less inland.
The main pastures are native tussock
and hummock perennial grasses, and
the most valuable pastures are those
of the extensive grassy plains adjacent
to the major river valleys of the Ord,
Fitzroy and Margaret Rivers. The
most useful grasses are the Mitchell
grasses (Astrebla spp.), the ribbon grasses
(Chrysopogon spp.) and the introduced buffel
and birdwood grasses (Cenchrus spp.). Pasture
quality is excellent during and immediately
after the wet season (January to May), but
declines during the dry winter and spring.
Low quality spinifex (Triodia and Plectrachne
species) pastures are widespread and are
grazed by cattle mostly after burning in a late
dry season.
There are about 600,000 cattle in the Kimberley.
The individual cattle stations are large
enterprises running up to 40,000 head of cattle
per station. Most cattle are maintained as open
range herds obtaining water from river pools
and billabongs and from pumped
underground supplies away from the rivers.
Fat and store cattle are turned-off in winter.
The historical "turn-off" percentage has been
between 10 and 15 per cent of total herd
numbers.

• Bluebush
pastures in good
condition in the
rangelands.

The north-western spinifex region
(the Pilbara)
The north-western spinifex region lies between
the Kimberley and latitude 23°S. The climate is
semi-arid with an unreliable rainfall of 200 to
300 mm annually, mainly in summer in association with the passage of tropical cyclones.
No pastoral development has occurred east of
122°E, where permanent grazing and water are
not available.
The dominant pasture plants are the many
species of spinifex , some of which are palatable to grazing animals, but many are not.
Plant nutrient levels are generally poor, except
in the periods immediately after useful rain.
Periodic managed burning can maintain these
pastures in an ecologically stable and productive state. Nevertheless, the level of animal
production from areas dominated by spinifex
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Surveys of Western Australia's rangelands

Report

Region

Area
(sq. km)

date

1972

Gascoyne River Catchment

63,200

1979

West Kimberley

89,600

1979

Nullarbor Plain (part)

47,400

1982

Ashburton River Catchment

93,600

1988

Carnarvon basin

74,500

is low. The more favoured grazing areas in this
region are along river frontages, on the coastal
plain and on the "tablelands" associated with
the Hamersley and Chichester Ranges. These
lands support more palatable and useful
perennial tussock grasses similar to those
growing in the Kimberley. Buffel and birdwood grasses are well established on alluvial
soils near the rivers. They help stabilize the soil
and are a useful feed.
Sheep graze the coastal plain while cattle graze
the open range inland. Productivity from
properly managed cattle can be acceptable, but
poor pasture quality for much of the year
limits sheep production to about two kilograms of clean wool per adult sheep. Stocking
rates, however, are higher than in the more
sensitive shrublands further south.

D Weighingfleecesas part of a major grazing study near
Carnarvon.

The shrubland region - Gascoyne, Murchison,
Goldfields and Nullarbor areas
The semi-arid shrublands occur across the
southern half of Western Australia, below
latitude 23°S. They are adjacent to the agricultural area, the margin between the outer
wheatbelt and the shrublands usually being
drawn along the 250 mm rainfall isohyet. The
climate is semi-arid, with an unreliable rainfall
of 150 to 250 mm annually. Most useful rainfall
is in winter. The region experiences occasional
lengthy droughts and there are many years
when the rainfall is below average.
The shrubland supports a rich and diverse
plant life. It consists of a tree layer, a perennial
shrub layer, hummock and tussock perennial
grasses and short-lived grasses and herbs.
Acacias dominate the tree layer, except in the
Eastern Goldfields where they are replaced by
Eucalypts. The most common Acacias are
snakeweed (A. xiphophylla) which grows in the
West Gascoyne, mulga {A. aneura) which is
found from the Upper Gascoyne through the
Murchison to the North-Eastern Goldfields and
myall (A. papyrocarpa) which is dominant on
the margin of the Nullarbor Plain.
The important pasture plants are the shrubs,
perennial grasses and annuals which can
provide the grazing animal with a diet high in
the required nutrients. However, because of
the erratic and infrequent rainfall, stocking
rates must be kept low for the pastures to be
maintained in a healthy state and for stock to
graze an adequate diet during dry periods.
Stocking rates on these pastures can vary from
one sheep to eight hectares on good quality
saltbush-bluebush to one sheep to 24 hectares
on mulga-short grass pastures.

D Two-year-old river saltbush established from seed on
degraded land near Leonora.
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Sheep grazing is the major pastoral activity in
these areas. A typical station runs between
8,000 and 10,000 sheep on an area of 100,000 to
200,000 ha. Sheep are run in large paddocks
averaging 7,000 ha. An average station will
have from 30 to 60 permanent watering points.
Wool production provides nearly all of the
station income, but the proceeds from the sale
of sheep have improved significantly in recent
years.
The ecology of rangeland plant communities
The pastoral industry relies on a range of
native trees, shrubs and grasses forming many
separate plant communities. An understanding
of the ecology of these communities, and the
influence of grazing upon them, is essential if
the Department of Agriculture is to provide
meaningful advice to the pastoral industry on
rangeland management.
"Exclosure" studies

Performance of livestock

An important technique in assessing how
rangeland plants respond to grazing is to erect
fenced "exclosures" to keep out grazing stock.
There areas usually cover about four hectares
and provide reference sites for studies of plant
changes within the more important plant
communities. The first exclosures in the
pastoral areas were built in the Murchison in
1951, and a network of sites now exists from
the Kimberley to the Goldfields.

The nature and condition of different parts of
the rangelands and the different management
practices adopted by pastoralists produce
variations in livestock performance. More
needs to be known about animal behaviour and
performance in the pastoral areas, and research
in this field has a high priority in the
Department's rangeland management programme.

D Pastoralists at a field day
at Gindalbie Station discuss
the use of WARMS - the
Western Australian Range
Monitoring System.

Studies of sheep reproductive behaviour from
the mid 1960s at Wiluna, in the lower Murchison, at Carnarvon and at Meekatharra
The Department Agriculture's Rangeland
determined that nutrition of the ewe throughManagement Branch and the Department of
out the reproductive process had a major
Land Administration are committed to a
influence on lambing percentages. The use of
programme of mapping and describing the
this information, associated with a knowledge
State's pastoral lands (see Table). The surveys
of the nature and performance of different
provide a comprehensive description of the
types of pasture, has allowed some pastoral
pastoral resource in terms of land form, vegeta- managers to achieve lambing percentages
tion and soil.
above the State average of 70 per cent.
Rangeland surveys

They assess the pastoral potential of the
various land systems and pasture communities, as well as the effect of grazing on the
range resource on each pastoral lease. They are
intended as management aids for pastoral
managers, rangeland advisers, Soil Conservation District Advisory Committees and land
administrators.
Since the surveys first began with field work in
the Gascoyne Catchment in 1969, some 368,300
sq. km of pastoral lands have been surveyed
and mapped (see map and table). The survey
team is now working in the Murchison River
Catchment (80,000 sq. km), in the Roebourne
Plains (about 10,000 sq. km), and the NorthEastern Goldfields (92,000 sq. km).

The Department of Agriculture started detailed
studies to assess the performance and sources
of reproductive loss in pastoral cattle in the
East Kimberley and north of Meekatharra in
1979, and in the Pilbara near Port Hedland in
1980. Some of these studies assessed the effect
of basic management practices such as weaning and culling for age on herd productivity.
Studies of different beef breeds have shown
that the use of zebu (Bos indicus) type cattle in
cross breeding programmes in northern
rangelands can improve cattle productivity
above that of pure Shorthorns.

145
Journal of Agriculture, Vol 29, No. 4, 1988

A century of G R A Z I N G use
Rangelands used for grazing are leased from the Crown and are administered by the Minister for Lands through the Pastoral Board. Leases are long term and annual rentals are low.
Most pastoral lands were grazed by the 1890s. The only significant grazing developments
since then were in the Goldhelds (following the gold rushes) and on the Nullarbor which
was little used for grazing before the 1960s. The early use of the rangelands concentrated
on the most productive pastures along the river valleys and where water was readily
available. Later pastoral development extended into less productive areas with poorer
pastures.
The early pastoralists, encouraged by initial high levels of animal production, the ease of
development and management, and the government policy of the day, allowed stock
numbers to climb to 5.5 million sheep and 700,000 cattle by the mid 1930s. An unprecedented severe drought over all pastoral areas south of the Pilbara from 1935 to 1942 halved
stock numbers in the area, and exposed a serious decline in the condition of the vegetation
and the soil.
In the Murchsion-Meekatharra area, a Royal Commission in 1940 estimated that 75 per
cent of the valuable saltbush (Airiplex spp.) and 25 per cent of the Acacias were dead. The
Royal Commission on the Pastoral Industry reported many other observations by pastoralists of a serious loss of vegetation and a dramatic increase in soil erosion. It reported that
overstocking was common, and that this was the cause of vegetative decline and high
animal losses.
The industry recovered from this catastrophe and has stabilized, but sheep and cattle
numbers have never again reached their 1930s levels. This reflects a decline in the capacity
of the land to support sheep and cattle, and a recognition that previous levels of land use
were grossly over-optimistic.
In those areas not affected by this drought, other causes reduced pasture productivity.
In the Pilbara, the mis-use of fire and over-stocking altered the pasture composition from
a mixture of spinifex and perennial tussock grasses to poor quality spinifex pastures only.
Such pastures lack adequate nutrients to support breeding ewes.
In the Kimberley, the lack of watering points away from the river led to intensive grazing
along the productive but fragile river-frontage alluvial soils. By the mid 1940s, widespread
erosion and degradation of the grasslands was evident.
One of the few successful pasture plant introductions into the rangelands occurred in the
1920s when buffel (Cenchrus ciliaris) and bird wood grasses (C. setiger) became naturalized
along the alluvial soils near north-west rivers. Pastoralists quickly recognized the value of
these perennial tussock grasses and seed was taken into new locations as early as the mid
1920s. This spread of buffel and birdwood grass partially overcame some of the land
degradation problems caused by early over-stocking.
In the 1930s, prominent members of the pastoral community recognized the need for a
better understanding of the rangeland environment, and began to press for properly conducted scientific studies in the pastoral areas. As a result, early studies into sheep fertility,
mulga (Acacia aneura) regeneration, sheep numbers and the native spinifex pastures
started in the Pilbara and Murchison regions in the 1930s.
The Department of Agriculture located professional agricultural scientists in the pastoral
areas for the first time in the early 1950s, and created a separate Rangeland Management
Branch in 1971. The Branch's work involves assembling information on the plant and soil
resources; basic ecological and grazing management studies; regeneration research and
studies of the behaviour and performance of introduced and native grazing animals.

146

Journal of Agriculture, Vol 29, No. 4, 1988

Developing grazing strategies

Water supplies and control of animals

The Department's research into deferred
grazing and pasture spelling started at
Abydos Woodstock Pastoral Research Station
near Wittenoom in 1953. Advisers studied the
relationship between burning and spelling
paddocks and sheep grazing on spinifex
pastures. A combination of burning in summer and deferred grazing improved pasture
productivity.

The Rangeland Management Branch has
helped to develop improved techniques for
station fencing and for providing stock watering supplies. Modern fencing designs, researched and recommended by the Branch, are
used by pastoralists in soil conservation district
rehabilitation projects. The development of
cheap, more efficient water supplies allows
pastoralists to increase productivity from areas
that previously were watered inadequately.

A similar study started on mixed mulga
shrubland pastures near Cue in 1981. Early
results indicate that sheep prefer to graze
stony bluebush pastures to mulga-tussock
grass pastures, but there has been no advantage so far from spelling these bluebush
pastures.
The first grazing and pasture spelling study in
the Kimberley started on the Ord Regeneration Research Station in 1983. It is investigating the effects of pasture spelling and stocking
rate of young steers on the rate of improvement of partially regenerated country. Over
the five years of grazing, basal ground cover
in pastures stocked at 8.3 ha per steer increased by 3 per cent when pastures were
spelled over the wet season. The regeneration
of Birdwood grass also increased.
Stocking rate studies
In late 1983, sheep were introduced into a tenyear grazing study near Carnarvon to measure
the relationship between stocking rate and
sheep production. Recent dry years have
shown the importance of browse from perennial shrubs. Sheep grazing paddocks with
plentiful edible shrubs have maintained wool
growth and body weight at all stocking rates,
while those stocked at high rates in paddocks
with limited shrub feed have had to be removed. Adjusting stocking rates is the most
practical management tool available to pastoralists.

Alternative animals
Sheep and cattle are not the only introduced
animals in the rangelands. Feral goats are
abundant in the Gascoyne, Murchison and
North-Eastern Goldfields. The capture and sale
of these goats for either meat, or as foundation
stock for the developing cashmere goat industry in the agricultural area, has provided
considerable revenue for the pastoral industry
in recent years.
A grazing study of the potential for managing a
goat grazing enterprise on mulga pastures at
Yerilla Station north of Kalgoorlie started in
early 1986. Sheep and goats have similar
grazing habits in these mulga pastures, and
early results indicate that goats reproduce
better than sheep on these less productive
mulga pastures.
Soil Conservation Districts
The pastoral community has enthusiastically
accepted the concept of Soil Conservation
Districts. The principal aims of the district
advisory committees are the promotion and
adoption of managerial practices that will
protect and enhance the productivity of the
rangelands. Most pastoral areas are now part of
a Soil Conservation District, and most advisory
committees act as co-ordinators for responsible
management of their rangeland resource. They
complement the activities of the Rangeland
Management Branch and play an important
role in determining the nature of the
Department's extension activities in their
districts.
The Rangeland Resource Surveys will provide
a basis for planning for these Soil Conservation
Districts. Accurate mapping will help to
identify pastoral leases with common types of
country within each advisory district for which
common management strategies can be developed.
D Trapping and selling feral goats for meat or as foundation stock for breeding cashmere goats is an additional
source of income for pastoralists. This young goat, which
is part of a grazing trial in the Goldfields,is being
inspected for its cashmere content.
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Rangeland regeneration
Unwise and excessive use of pastoral lands in
the past has left many areas devoid of useful
vegetation and prone to wind and water
erosion. The resource surveys mentioned
earlier have identified extensive areas where
improved grazing management alone will not
be enough to rehabilitate these degraded and
eroded areas. From the early 1950s, the
Department's staff, strongly encouraged by
pastoralists, have been developing, testing and
implementing rehabilitation techniques for
these areas, using a combination of stock
control, and cultivation and seeding with
suitable plant species.

Other users of rangelands
Because the rangelands are being used
increasingly for mining, tourism and the
harvesting of native seed, the Rangeland
Management Branch provides advice on the
additional impact of these activities on the
rangelands. The requirements for effective
rehabilitation of mine dumps have been
studied in Kalgoorlie-Boulder and this work
has shown that saltbush and bluebush shrubs
can be established on a range of waste
materials. (See "Rehabilitation of mined areas
and control of dust at Kalgoorlie and Boulder"
on page 128 of this Journal.)

The outstanding success has been the rehabilitation of the severely degraded and eroded
frontages of the Ord River. Thousands of
hectares were ploughed and seeded, with the
most useful species being buffel and birdwood
grasses, and kapok bush (Aerva japonica).

Measuring the changes in rangeland pastures
Change in rangeland pastures is often slow and
unpredictable. Special techniques are used to
measure this change and to record the information in a form that is useful for pastoralists,
advisers and land administrators.
The Western Australian Rangeland Monitoring
System (WARMS) was developed in the early
1980s to measure seasonal changes in plant
communities, as well as those caused by
grazing throughout the southern pastoral
regions. WARMS was developed initially for
the shrubland pastoral regions and it will soon
be extended to cover the Kimberley and Pilbara
grasslands. It provides photographic and
demographic records of plant populations at
monitoring sites established throughout the
pastoral lease. Information on changes in plant
population over time will allow pastoralists to
gauge the effectiveness of their management
decisions on the range resource so that they can
use the rangelands responsibly.

In recent years, as part of the National Soil
Conservation Programme, research has shown
that degraded land in the Gascoyne, Murchison and Goldfields can be rehabilitated by
planting desirable pasture plants such as
saltbushes (Atriplex spp.) and bluebushes
(Maireana spp.). Similar research on the bare
and eroding Fitzroy River frontages is showing that careful attention to plant selection and
site preparation can allow perennial grass
establishment on these areas.
A new study is investigating the impact that
grazing kangaroos have on the regeneration
process. The Lyndon Soil Conservation District, north of Carnarvon and including the
Exmouth Peninsula, and the Agriculture
Protection Board, are co-operating in this
study.
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D "Now what has happened since the last inspection?"
One of the authors, Donald Bumside (right), and Jim
Hurst of Sturt Meadows Station use photographic records
produced during rangeland rehabilitation work to assess
vegetative changes at one of the monitoring sites.
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